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(2012) The genus Homotherium first appears in the early Pliocene of Africa, around four million years ago, and migrated to every continent except Antarctica and Australia (Figure 1 ). Homotherium appears in Europe in the mid-Pliocene and in North America by the late Pliocene. By contrast, Smilodon is a New World taxon; however, its parent taxon, Megantereon, arose in the Old World, and migrated to North America before giving rise to Smilodon.
Smilodon is first known from the Pliocene of North America and was one of the last sabertooth species to go extinct at the end of the Pleistocene. Although Smilodon and Homotherium are both sabertooth cats, morphologically, these two species are very distinct. These two extinct cats can be grouped into scimitartoothed and dirk-toothed cats [2, 3] . Socalled 'scimitar-toothed' sabertooth cats such as Homotherium generally had a more gracile morphology with less mediolateral flattening of their elongated canines and have medium to fine canine serrations. By contrast, dirk-toothed sabercats, like Smilodon, were more robust overall with longer, flatter canines, that have few to no serrations. Many scimitar-tooth cats belong to a lineage called the Homotheriini while dirk-tooth cats belong to the Smilodontini.
These two types of cat are thought to have had different hunting styles: scimitar-toothed cats chased their prey for longer distances, while dirk-tooth cats were ambush predators. There is still some debate about whether they also used their canines differently during preykilling. While the scientific consensus is that Smilodon used its very robust forelimbs to hold prey down while delivering a killing bite, it is unclear if Homotherium dispatched prey in the same way. Although Homotherium seems to have more robust forelimbs than living cats, the difference is much less pronounced than between Smilodon and living species [4] . However, both genera of sabertooth cats show adaptations for strong neck muscles that would facilitate a precise canine-bite into the neck of their prey [5] .
A previous ancient DNA study [6] revealed that Homotherium from the Great Lakes region of Michigan, USA was closely related to Homotherium from Beringia. Both Homotherium and Smilodon were indeed true members of the family Felidae, but they diverged from the living cats before the diversification of all the extant species [6, 7] . In their new study, Paijmans and colleagues [3] analyzed mitochondrial DNA from two samples of Homotherium from the Yukon territory in North America (>50,000 years old; Figure 2 ), one Homotherium sample from the North Sea region in Europe (28,000 years old), and one sample of Smilodon populator from Chile in South America (11,335 years old). They found that along with the morphological differences between these two groups of sabertooth cats, there are also significant genetic distances between them. Using mitochondrial DNA, Paijmans and colleagues [3] found these two lineages to have split very early, somewhere around 18 million years ago, shortly after the origin of the Felidae -approximately 20 million years ago. They also demonstrate that living cats began to diversify approximately 14 million years ago, well after the split from the sabertooth felids.
The paleontological history of the genus Homotherium is more complicated. The traditional view is that midPleistocene (> 300,000 years ago) European Homotherium (H. latidens) is a different species from that in North America (Homotherium serum) (300,000 to 12,000 years ago). These two Homotherium species differ in their morphology: H. serum has, for instance, a shorter mandibular diastema -the space between the lower canine and the premolars to make room for the upper canine to fit when the mouth is closedand hind limbs that were shorter than the forelimbs -think of a sloping back, as in a hyena [1] . Additionally, there is evidence of an older species in North America, Homotherium ischyrus, which lived in the late Pliocene, around 3 million years ago, thought to be more primitive than H. serum and distinguished by a retention of some additional premolar teeth and an elongated lumbar portion of the vertebral column [8] Paijmans and colleagues now [3] have introduced another twist to the Homotherium story. The mitogenomic data from H. latidens from the 28,000 year-old 'rogue' specimen from the North Sea and from late Pleistocene H. serum in both the Yukon and the Great Lakes region [6] show that these two late Pleistocene species were one and the same. Paijmans and her team [3] found very little genetic variation between these two groups of extinct felids, and certainly not enough to consider them to be different species. Since the name latidens takes taxonomic precedenceintroduced first in 1846 by Richard Owen -both European and North American Pleistocene Homotherium have now been given the specific name of H. latidens.
This new genetic information from the North Sea specimen sampled by Paijmans and her team adds important new information to the history of Homotherium in both North America and Europe about species migration and extinction, by showing that Pleistocene Homotherium in Europe and North 
